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SECTION A - DIGESTIVE PHYSIOLOGY AND ANATOMY 
Total marks for Section A = 50 marks 


Please answer this section in a separate booklet. 


QUESTION 1 Circle the most correct answer (20 marks ie. 1 mark each) 


i. The mesentery 


a. 


b 
C 
d. 
€ 


forms the fatty apron 


. is an extension of the visceral peritoneum 


secretes a large amount of mucus into the peritoneal space 
contains the myenteric plexus 


is the middle layer of the gut mucosa 


li. The salivary glands 


es Be FS fp 


are stimulated largely by sympathetic input 

secrete a fluid containing pepsin 

are controlled largely by the hormone secretin 

are the major site of urea removal from the blood in humans 


secrete fluid largely in response to neural stimuli 


ii. Deglutition 


a. 
b. 
CG 
d. 


e. 


involves the elevation of the hard palate 

only occurs when the stomach is empty 

is controlled by the action of cholecystokinin 
involves closure of the glottis 


all of the above 


iv. _ Parietal (oxyntic) cells 


a. 
b. 
c 
d. 


e. 


secrete hydrochloric acid 
secrete intrinsic factor 

secrete the enzyme enterokinase 
respond largely to amylase 

both a) and b) of the above 


v. Cholecystokinin 


a. 


b 
cs 
d. 
e 


stimulates acid secretion by the stomach 


. inhibits pancreatic enzyme output 


stimulates salivary phosphate secretion 
stimulates gall bladder contraction 
stimulates pepsin output in the stomach 
Question 1 is continued on next page 
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vi. _ Enterokinase 

a. stimulates blood flow to the liver 
activates trypsinogen 
initiates digestion of lipids 


causes gall bladder contraction 


9 Bo SF 


none of the above 


vii. The small intestinal absorption of glucose 

is coupled with the active transport of sodium 

is controlled by insulin 

involves the phosphorylation of glucose by hexokinase 
requires the enzyme lactase 

both a) and b) of the above 


oe ao sp 


vill. | Urobilinogen 
a. is derived from the bacterial breakdown of bilirubin 
b. is a bile salt 
c. stimulates the production of urea from ammonia 
d. is the mixture of urine and faeces found in chickens 
e 


none of the above 


ix. | Which of the following has a honeycomb like epithelial appearance 
a. rumen 

b. reticulum 

c. omasum 

d. abomasum 

€ 


caecum 


x. Secondary cycle reticulo-rumen movements 
a. result in rumination 
b. transfer the contents of the abomasum into the omasum 
c. result in eructation of gas 
d. move material through the reticulo-omasal orifice 
e 


are largely mixing movements 


x1. Clotting of milk in calves 
a. usually occurs in the abomasum 
b. is caused largely by the action of rennin 
c. can be inhibited by the presence of large amounts of oxalate 
d. slows the passage of digesta though the digestive tract 
e. all of the above 
Question 1 is continued on next page 
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xii. An increase in large particle fibre content of a ruminant diet would usually 
a. cause a more rapid movement of material from the fore-stomachs 
b. lead to an increase in food intake 
c. cause amore rapid rate of rumen fermentation 
d. lead to an increased amount of time spent ruminating 
e 


all of the above 


xiii. Ruminant saliva 
a. plays a major role in starch digestion 
b. provides the acidic environment necessary for rumen fermentation 
c. provides a source of nitrogen and phosphate for the rumen microbes 
d. helps to buffer the rumen fermentation 
e. bothc) and d) of the above 


xiv. The proventriculus of the chicken is 

the true gastric stomach 

a highly muscular organ that mostly grinds digesta 
only found in birds which eat grain 


the major site of microbial fermentation 


es Bo fF P 


none of the above 


xv.  Coprophagy 
a. is common in grass-fed sheep 
b. provides a means of accessing nutrients synthesised in the foregut 
c. is restricted to ruminant species 
d. involves the development of specific faecal pellets in some species 
e 


is only found in rodents 


xvi. ‘The conversion of glucose to glycogen would be termed 


a. glycogenesis 

b. glycogenolysis 
c. gluconeogenesis 
d. glycolysis 

e. ketogenesis 


xvii. Glycogen content of muscle prior to slaughter is a major determinant of meat quality. An 
injection of which of the following hormones would likely increase the glycogen content of 
muscle. 

a. glucagon 

b. adrenaline 

c. insulin 

d. cortisol 

e. thyroid hormone 

Question 1 is continued on next page 


ANUT521 - SPECIAL, Trimester 3 2013 
Xviii. The absorption of calcium from the small intestine is 
greatly influenced by the level of vitamin E 
increased with increasing phosphate intake 
inhibited by parathyroid hormone 


dependent on the presence of lactose 


es Boe FP 


is enhanced by vitamin D 


xix. | Which of the following enzymes (or precursors) is NOT secreted by the pancreas 
a. trypsin 

b. lipase 

c. carboxypeptidase 

d. pepsin 

e 


elastase 


xx. In which of the following test tubes incubated at 37°C would you expect digestion to occur? 
Those containing 


a. fibrin and trypsin solution at pH 4 
b. fibrin and pepsin solution at pH 2 
c. starch and pepsin solution at pH 2 
d. fibrin and boiled pepsin at pH 2 

e. starch and trypsin solution at pH 8 


QUESTION 2 (6 marks) 
What is (are): 
a. Meckel’s diverticulum 


b. The cephalic phase of digestive secretion 
c. The reticulo-omasal orifice 
d. Metabolic body weight 
e. The myenteric plexus 
f. Ascites 
QUESTION 3 (6 marks) 


How does food particle size influence ruminant nutrition? 


QUESTION 4 (6 marks) 
Describe the primary and secondary motility cycles in the ruminant both in terms of their 


physical actions and overall purpose. 
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QUESTION 5 (6 marks) 
Four animals — a cow, a kangaroo, a horse and a rabbit, are all fed the same diet of a poor 


quality low protein grass. Briefly describe how each animal maximizes the energy and protein 
it receives from this diet. 


QUESTION 6 (6 marks) 
A freely grazing sheep is given a slow release capsule of Cr203, a non-absorbable marker. 
This capsule releases 2g of Cr2O3 into the rumen daily. Grab samples of faeces have a Cr2O3 
concentration of 1% (w/w). An in sacco dry matter digestibility measurement of the food on 
offer yields a value of 75% digestibility. The food contains 1% calcium and the faeces 
contains 2% calcium, both on a dry matter basis. 


Calculate how much dry matter the sheep is eating and calculate the digestibility of calcium 
(show all working). 


SECTION B - CARBOHYDRATE AND PROTEIN NUTRITION 


Total marks for Section B = 45 marks 


QUESTION 7 (9 marks) 

You are considering setting up an opportunity feedlot to finish weaner cattle. How much finisher 
ration (90%DM; 12.1MJ ME/kgDM) must you feed each steer each day (250kg liveweight) for them 
to grow at 1.0kg/d? Give the result as kilograms of feed as fed. (Growth is energy limited. Table 1 
may be helpful.) 


Table 1. Predicted energy of gain (Eg; MJ/d) in cattle growing at different rates” (after Table 14, 
MAFF 1987) 


Steer Liveweight (kg) 
E, 200 250 300 350 
(MJ/d) 
14 0.98" 0.92 0.87 0.82 
16 1.08 1.01 0.96 0.91 
18 1.17 1.10 1.04 0.99 
20 x 1.18 112 1.06 


#: Values in the body of the table refer to animal liveweight gain (kg/d) 
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QUESTION 8 (6 marks) 
You receive a shipment of protein-meal derived from a new grain legume being developed for tropical 


countries. As a nutritionist, you are asked to provide information on the protein content and protein 


quality of the new-protein meal. What descriptors of quantity and quality of the new meal would you 


use and what do the descriptors mean ? 


QUESTION 9 (12 marks) 

Write short notes on only four (4) of the following topics 

° Methods of determining feed digestibility for ruminants 

° Partitioning of dietary gross energy in ruminants 

° Strategies to increase the digestibility of straw post-harvest 
° Proximate analysis of feedstuffs 

° Rumen volatile fatty acids 

° Antioxidants 

QUESTION 10 (6 marks) 


Your feedmill has included an arabinoxylanase enzyme in broiler feeds for 10 years. Last month it 
was accidently omitted and your customers are complaining of birds growing slowly, with pasty vents 
and unpleasant shed smells. Explain why arabinoxylanase is normally added to your wheat-based 


broiler diets and why performance was reduced when arabinoxylanase was omitted. 


QUESTION 11 (4 marks) 

You are fully drought feeding beef heifers and all they have to eat is bales of cereal straw you provide, 
offering 1.5% of body weight as straw/d. Your heifers have grown I|kg/head in 1 month. Your 
neighbour is also feeding the same number of identical heifers in the same manner with the same 
straw, but provides an additional 500g/d of cottonseed meal/head/day. His heifers have grown 


30kg/month. Why would cottonseed meal increase heifer growth rate ? 


QUESTION 12 (8 marks) 

The graduate nutritionist at your feedlot wants to change the induction process of cattle entering the 
feedyard. In the first week of his new procedure 30 steers die and this is found to be from lactic 
acidosis. He has little prior experience of feedlotting and so you need to educate him. What are the 
key facts to understand about lactic acidosis; specifically: (1) events in the rumen (2) how these affect 


the animal (3) strategies to cure and (4) strategies for prevention of acidosis? 
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SECTION C -LIPIDS, MINERALS AND NUTRITIONAL MANAGEMENT 
Total marks for Section C = 25 marks 


QUESTION 13 (3 marks) 
Describe how pre-calving cation/anion intake of a dairy cow can be managed to avoid milk fever and 


the mechanisms by which this cation/anion balance affects circulating calcium. 


QUESTION 14 (15 marks) 
Write short notes on five (5) of the following topics 


e Selenium deficiency in ruminants and poultry 
e Essential amino acids 
e The “Van Soest’ system for feed analysis 
e Fatty liver and kidney syndrome 
e Phosphorus in cereal grains 
e Low milk-fat syndrome 
QUESTION 15 (3 marks) 


You notice your cattle developing pale hair around the eyes and a dull pale coat. Your vet diagnoses 
copper (Cu) deficiency which is confirmed by liver biopsy. Analysis of pasture shows a pasture Cu 


concentration that is adequate. Suggest how cattle have become Cu deficient. 


QUESTION 16 (4 marks) 
A lkg sample of grain from a new cultivar of barley arrives in your nutrition laboratory. The client 
wants to know the dry matter digestibility (DMD). List and briefly describe, at least 3 ways of 


determining the DMD of this feed sample for ruminants. 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been returned. 


